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[0001] /i^K9^— ^&tJ«/Xtt^— /i^*fcK9^— -^©9— ^ 

^^t^iC^®fem#:Xf*y^^T^hiB0Mv^l, 3-zfn^ly^—;VJ^ 
[0002] 1, /VfiaKy^^/HKiliO^MtJSlCaKy^^^r^^^ 

[0003] ^*Uc*j-U l, 3-^n^-?>-^— /w&S&t^Sfc&^&^tt^ifcfcLT, ^y-fe 
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v^— /U&£.MX%Z>MlW$il> i , CitrobacterM, ClostridiumJR, 

EnterobacterJIL Salmonella|i| N KlebsiellaJiL Lactobacillus^^ CaloramatorH,S.'L) ? 
Listeria^ l^mT^BW^Xm^tlX V ^ G 

[0004] *k®¥#)mz.*3^x, yv±v—M*2mm<vmmmMRj&&mx^ 1, 3-^^< 

— /k^3-tKndr^t2t°^-^T/^tK (3-HPA) RXly^^-^^ir^ (^)^zn—;V 
^3-HPA+H 0) 0 H2^|^^*dV^-C, 3-HPA^NAD + -^#tt^^Kl^^>^ 

2 

— /W£]@7n£tv5(3-HPA+NADH+H + ^1, 3 
yn/^^-/HNAD + ) 0 1, 3-^T2/"?^^— /Vtt-t^-hf^W^tb-f, 

[0005] Lj5»U £4fe^ft^fc:*3fr5^1ttrn— /l^feGDl, 3-^n^-?>^— ;V(D^M\t, 

-mm^&&WTx»y})±v2—/v&%Lm<DmmMbu m^m^m^mm^ 
myoWv^f&Txftfrti&titb, Miimz., NAD + -(xf*NADP + -)i^^y-fe^ 

— /l^tKWV— if .tS^y-fen— /KD^tKndf ^Tirh^ (DHA) ^©Bfcft; 
Pirn— /V+NAD + ^DHA+NADH+H) ^5^yirn— /V^Mi-5 I F ; fT^S&^ 

[0006] toT,tW4i$:ffl^fcl, S-^n^^v^— A'tDmStft&lz.&^Xti:^ 

wMxh^v^-/^(D^^±m^nmm^^^xmm^ mw?v±v— 

[0007] —jj, S-tKn^^nt^^Jt^cD^^/v^, IgJte^^y^^/KDj^^-^ 
[0008] 3-tKn^^°nt°^->-^^, Mft, T?V/^Kf^&7k<DttlJtt\Z.&), Xl^^ 
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^f^Jcmi : W098/21339 
#fF;£ifc2 : W098/2 1 341 

mxm:^mmm5, 821, 092^- 

#fFJtm4:^B#fF^5, 254, 467^- 
#f^Citk5:3fcS#fFl£5, 633, 362^- 
#S^m6:*H#fFfg5, 686, 276^ 

[0009] &mm\z. w^xi— /v^hi, z-zfvs*i/*j$— /^m^-r^m^^^^cm 
[ooio] ^mmmhu, ±.tmm^m^^<mMMm^n^tz.w^ ^y-tn-^tK 

[0011] ^i§l3J!#M3;fc, LactobacillusJS^H^^ SalmonellaM^B^ KlebsiellaJS£B0. 
Listeria||$IH|iiU ClostridiumJS^00% Escherichia|i|#lfl|iiu EnterobacterJS&HliL 
CaloramatorM^H^s Acetobacteriumll&IBliU BrucellaJRlHliiL FlavobacteriumM^ffl 
Hu FusobacteriumJli&IBlIU CitrobacterM^00-S."O ? PropionibacteriumM^fflllt<^ ) ^y 

[0012] ttt>ib, &&mt±$kT<?>ftm&&$~rz>o 

[0013] (1) i/y-fen— /l^fcK^^— VRXf/Xm?*— AS?W79— -t?<£>9— 
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[0014] (2) ^y-fen— yV7*fcK9^— if^W/Xtev^— /V7*tK9^— -Wfry-fa-^-yY 
^n— Ki-^jt^^-^Lactobacillus reuterit£E±J5fc1-^ (DfBffcOJglMESMfco 

[0015] (3) ^y-fen— 7V^tK7^— -^©9— ^asyhSa- Ki-5«^^^T«>(a) 
Xte(b)(D^^®: 

Xi*(d)<£>^>v^@: 

(c) ia^j#-^5x«7-e^$tb§T5y^ia^j^tf^>-^^^® 

(d) ia^j#^-5x«7-e^$^T$y^ga?ij^*DVNTi^L<«M(DT^y^^^ 

g^b<f*#^jp$ttfcT5:y^Ba^i^^., j^o^y-fen— /i^tK^— 

(e) ia^j#-^9Xfiii-e*$tb6T5y^ia^j^t?^^^^® 

(f) Ia^J#^-9x^ill-e^$tb§T^y^Ia^J^*5v^-cl^ : L<^iM»T$y^^^ : 

2c, g^b<f*#*P$tLf'T^y^ia^iJ^^, ^^o^y-fer2-/k^tK^^-if(D 
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[0016] (4)^yi?n— /i^fcK^^— ^©7- i^-^a^yhSra— K^SjUK^, J^T© 
(a)Xtt(b)0DNA: 

(c)Xii(d)©DNA: 

(d) E^J##6Xf*8^$nS4SSE^Jo^SRX»— SBd^^SDNA^^l^M 
fafc4fc£E^ja>kfc£DNAfc*MJ y^yh^^f^T-e/^^DWL, a^o^y 

(e)Xi4(f)©DNA: 

(e) E^>J##10Xf*12-C^$tb5ittE^j36^*SDNA 

(DE^J#^10Xttl2^$H5^SE^J<^^fPX«— IfRd^SDNAl^UB 
MW*i^SiE^J^^^DNA^hy>-^^h^^#TTvN^^y^VXb^^o^ 

Sr^tf, (2)iE*©7gSME#Wfc„ 
[0017] (5) V— /V5*fcKny^— if (^n/^t-A^f^VW-^) Sr=»—K 
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1rZ>i&B^-$r£^ B«{s^^Lactobacillus reuteri^&jfH-^ (1) — (4) (DVvf 
[0018] (6) 7°n/V- /V^fcKn^— if (/p/^^t- ;Vt^:/K^^^- if ) St=j— K 

if (^ n/ ^^^-- /v ^-dr^Kv^>^-if ) ^^mi-^^^Wo 

[0019] (7) 7°ny^7— /V^tKn^^-— if (/o/^^- /V^VKW^*— if ) Sr=i— K 
i-^it^^-^, ^T»(a)X«(b)(Z)DNA^tf, (5) fBiK<D?lf? JC^f* : 

(a) ga?lJ#^-14X«16-eiR$^MSa^J^^^§DNA 

(b) ia^j#^-i4x»i6-e^$tt§^^ia^ij(D^x«— f^^^e^DNA^>Ffb 
+aMW^^@a^j^^^§DNA^hy^> ? ; n^h^^#T-cvN^^y^vxL, £>o 

V— /V^fcKny^— if ci/n^^-— /V^^KV^>^— if ) ^tt^Wi" 

?>^^N^a^— Ki-?)DNA 0 
[0020] (8) 1, 3-^°n/^^^— /V^dr^KW^^— if^3— Ki-^stfS^-^'a-^, WMfe 

^-^Lactobacillus reuteri^S^i - ?), (1) — (7) (DV^f tt^^^fB^C0^W^^#: o 
[0021] (9)1, 3-^ 0 n^^^^-7V^^K^>^-if^r 2 -Ki-§it^^-^^T«(a)X 

f*(b)(D^^-?^«^-Ki-^«^-efes (8) fB*(D^®fem#: : 

(b)ga^ij#-^i 7xmtsti%T^;wmm mm ^ti^l< itwcm^r^/m^iK^ 
^^-if^^rrs^^ffo 

[0022] (10) 1, 3-^ 0 n/-?^^-— /V^^-HW^^— if^n— Ki-§3t^^-^, »T©(a) 
Xf2(b)(DDNA£r^tf\ (8) ?E«(D^®^m#: : 
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[0023] (1 1) ^y-fen— /V^tK^-if S^tt^H^U ? / / X«v ? ^--/VT ? tK7^-if # 
^'tt^H^-® ^-i^^^^b^n— K-r§*^^-^Lactobacillus reuteri^ ft ^« 

[0024] (12) ^y-fen— /k^tK^^-if S^tt^H^-^^— i?y~7a.~yh&=i— 
fc^^TtfXa)X«:(b)<D^/-^{f: 

^^T<^(c)Xte(d)<£>^^ff : 

(c) ia^J#^23X«25-e^$tV?>T5/^IE^J^-a-tP^^^^« 

(d) ga^J#^-23X«25^$^T5/^BB^J^*5V>Tl^ : b<{*#:^|(DT^/^^ 

[0025] (13) ^yirn-/k^tK^^-ifS^mt:H^^7— S^:/^~3*3r=i— K1~5» 
te^tf 5 , ^T<£>(a)Xte(b)£>DNA: 
(a)E^IJ#-^20Xr±22-e^$tv5i£SBa^Jd^J5:5DNA 

lBMW^^SE^J^^^6DNA^hy^^^h^^#T^v^^y^Xb. £>o 
^^^^yirn-/^tK^^-ifS^tt^H^?gtt^i-^^^/N^ff^-Ki-§ 
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DNA 

^T©(c)Xli(d)©DNA: 
taMW^^@B^iJ^^^§DNA^hy^^^h^^#T^VA^^y^VXL, £>o 
NA 

Sr^tf, (ll)fBi*<7^«&m#„ 

[0026] (i4) (i) - (i3) <D\,^nMzmm.(Di&mm&{fc&yv±v—/><Dft&Tx^m^ 

o 

[0027] (15)LactobacillusJRIfflB^ SalmonellaJS&B^. KlebsiellaJR&ffl^ ListeriaJRIffl^ 

ClostridiumJil&HlfiU EscherichiaJil&BllL Enterobacterll&IBlllU Caloramator|i&HlllU 
Acetobacterium|i|;&fflliU BrucellaJSillBIlL Flavobacterium|i|;&H1iU FusobacteriumM 
£ffl^ CitrobacterM^0^t^TropionibacteriumM^H0^^iS^$^^lffl® ^*5V 

Hlo 

[0028] (16)pdu^-^n^U ? *^h7^Ti/7— -*f£r=t— Ki"§3t^^?T^ri~^^l80^ 

[0029] (17) (15)XlMl6)^M<VMmkyVtt—/Vb&mM£ J ttZ>Z.bfc£<9, 1, 3-^°n 
[0030] (18) i/y-fen— /l^fcK^^— -tf&TJVXttS^-— /l^tK^^— -^©7- v^y^ 
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— K^Af^^/Xte^/V— /i^fcKn^— i?(^n^v?;*-— /M-^v- 

[0031] (19)pdu^P^^b, /i^Kn^— ^S^i— Ki-«3t^Sr^*3& 

[0032] (20)^nt°^^T/V^tK^tKn^— if^— Ki-^M^^-^J^T^(a)X^(b) 
©^y/^I^-Kt5lf5^T*5 (18) Xtt ( 1 9) fB4fe<D^«*g|fcft: : 

(a) ga?ij#^-4i-e*$^T$y^sa^j^tp^^/^^® 

(b) IB^J#-^41-t?^$^T^7^@a^J^*5V>Tl^b<f*miHOT^y^^^ N 

-if|£tt^i-S^^^«o 
[0033] (21) ynt^^T/v^tK^tKn^-if Sr=— K*T5»^^, £*Ttf>(a)Xt*(b) 
CQDNA£^&\ (18)Xtt(19)fB*fc<©7g@<B*fefl:: 

(a) ia^J#-^42-e^$tl/6it^Ba^!l55^^6DNA 

(b) ia^j#-^42-e^$^5^ia^j(D^§Rx^— sud^aDNAi^umw* 

^la^^^^^DNA^hy^^Vh^f^T-CvN/r^y^VXL, ^o7°nt°t 
^T/^tK^tKn^— if^tt^i-^^^/-?yff^=3— Ki-§DNA 0 
[0034] (22) 7tt°^m*-r— if Sr=J— K1-3®^/^T»(a)X^b)(Z>^^Jf £r=i 
- K1-5»fc^-e&3 ( 1 8) Xtt ( 1 9) SB«(D^®^m#: : 

(a) ga^J#^-43-e^$^T57^@a^J^tP^^^^S 

(b) ga^J#^-43-tr^$tb^T$y^@a^J^^v^Tl^b<^*M(DT^y^^^^ N 

[0035] (23)7°nt°^^7 r — if £r=<— K1-3jtfc^^ WT<£>(a)Xf*(b)<£>DNA£r£tf' 
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[0036] (24) (18) — (23) (D^^th^cmm<D^M^Mi^t^V±^—/^t^W^^^t 

[0037] *mwK£.<9^v±v—/vfabi, 3-7°v/<>i?*—/u&m&ir%m<Dmn?v± 

[0038] [EIl]pdu^--<i3^(D«5t^i- 0 
[0039] ^Tt-«^£P*m-f#Wi-3o 

[0040] ^HUfe^H^doV^-C^^a^, ^y-fea— /V^tK^— if&OVXtev^— /V 
[0041] ^yira-zV^TKLT, 3-tKndr^nt 0 ^-^T 
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— /v^tK9^— H&mfbthZo j/U-fen— /v^fch^— if&^v 5 ^— /l^fcK^* 

[0042] ^y-fed— /l^tK^^— ifXtelv^— /V^tK^— Wt^as Ki~ 
53ftte^£LTt3\ ^P©t>©SH£ffl-C#, 0»Rf£, Lactobacillus^ CitrobacterJS N 
Clostridium KlebsiellaJpL Enterobacter|!K CaloramatorM ^ Salmonella!^ JkXP 

«\ LactobacfflusJRJjWlSlcS^i-S^y-feo— /V?*fcK9*— -tf&tf/Xti^tf"— ^ 
■9*fcK9^— ifC0#i^^^-^ ^h^at'fH^-, # ^Lactobacillus reuteri E±3 5(5 CD ^y-fen 

^Lactobacillus reuteri JCMimft&lKLactobacillus reuteri ATCC 53608ft S 5(5 
[0043] Lactobacillus reuteri&^O^y^n— /l^fcK^^- ^©9— vh<DT5. 

Lactobacillus reuteri^5f5<Di/y-feti— /l^fcK^^— if CD^— ^i^^-^g^— K 

[0044] ^r^fiftE^jsr^tf^^^^att, *<7m2n<D-y--7^~ybbti>iz.mm&itfzk 
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[0045] #ia^J#^T^$tt^^K@a^J^i^Jfe§DNAO^:§PX»^§P^>^ffi^J 

[0046] ^^-^h^— k^^to, m-(Dm^xmm^z>m<o. m—v^?* 
-KmAisXMmmm&ft'oxh^^u %n* <v<?&—KmAi>x]&mmm&ft 

[0047] V— /i^Kny^— if&a— h^53tfic^ 

[0048] tc*5V v£\ ^d/N/— /l^fcKny^— if (^n/N^v?^-— /l^-drv'pV^ 

¥-ntmir%M&i>&z>) tit, mfflRftmte&^xm%m^biv£>Mti&:&u 

R^mmir^t^X^mm^^mir^>^M^MMir^ 0 
[0049] :/n/V— /v^tKny^— if^— KfSi&^fciU ^n©fe©SH£ffl-C#. ^IJx. 

fi\ Lactobacillus!^ CitrobacterJS % Clostridium!^ Klebsiella!^ Enterobacterial x 
CaloramatorMs SalmonellaJR x JkXfiUsteruiM^iZM't~%>fflWz& 5f5i*St><^Sr^ffl 
i"5^^J^-C#5 0 #3£Wfc::i3VvCkJ\ LactobacmusJR*B0^S5f5i-S^'n/-?y— /V 
■7*fcKny^— if jfrfsi\ # ^Lactobacillus reuteriSjfeO^'n^V— /V9*tKny^- 
' — ifi®fiST\ {^Lactobacillus reuteri JCM1112^,R. ^Lactobacillus reuteri 
ATCC 53608$: ft SfeiDT'W V— /V^t^n^f tf itte^W^LV \ 
[0050] BB?!l#-^-13^t^l5 ^Lactobacillus reuteri & 5f5(D7°n/^y— /V^tKn^^-— if CD 
T^y^ga^lJ^, MS^J#^-14^.T^1 6 {^Lactobacillus reuteri SjfeCO^n/ V— /V^t 

^ 7 VyNy-/^tKnW-if^tt^i-§PS^,ia^J#^i3X«l5^iR$^ 
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[0051] mm^i4Xfei6xm£fi%^mmfrh?j:%vNA<D^Mxn— u<om. 

[0052] ^WICSSV^ 1, 3-7°n/^v?^—/k^-^>K^>^-if^tt, ^f£#r#if 

[0053] 1, 3-Xn/^>-^-— /V:*-3f~>h*W^— i?«r=i— K*r53te^tt, ^P©t©Sr 

Lactobacillus^ CitrobacterJffL Clostridium^ Klebsiella^ 
EnterobacterHL CaloramatorHL Salmonella!^ ^L"O ? ListeriaM^^JS"f~ ; 5l00^S 
3k~fZ>-k<D&®zmirZ>Z.b&X%% 0 ttSmteSS^Xti, LactobaciUusJRJlWlSlCft* 
3-7°nyN^^-— /V^-df-^KV^^— ifit^^-, # ^Lactobacillus reuteri 
SjfeOl, /V^^Kl^^— tfitfST-. ^Lactobacillus 
reuteri JCM 11 12tt,S. ^Lactobacillus reuteri ATCC 53608tfcS3fc(Dl, 3~Xp/^ 

[0054] 6E#|#-^ 17 ^Lactobacillus reuteri E±l5fc<Dl, S-^n/^^t-^t^KW 
tf(£>T^/B£E#l3\ 8 ^Lactobacillus reuteri EfeufecDl, 3-Xn/^ 

mmm^i7xm£ti%T^ymm*\fc^^xim^<femm<vT^ymzfr^ mm 

[0055] Be?lJ#^-18-e^$^^^ga?lJ^^^^DNA(D^^Xtt— §|3^^@B?IJ 

o N l, 3-Xi3/^^^-/^^^Kw^X^-if^tt^«^^-?^®^-Ki- 
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[0056] mimmnmconm^m^ yy-tv— ^<d3-\^u^-^u\i o ^t/v^\i^r 

-ifW£^bH^£>2«W:/^;yh£^^^^ ^ 

^Sr^tffctf^ ftktW^y-fen— /l^fcK5^— ifS^fbH^-(7)2®(Df-^^5/ 
h^tL^^-Ki-^«fe^^^-^tK^^-ffl^tt^kH^-^2®(D^^ 

[0057] m#<z)f^ffl^i-§^(D-efeti,^, WKMW£<®im-e%z> 0 yytt—Asfw? 

ifS^tt^H^-^b-C^, W098/21341 ;Daniel et al., J. Bacteriol., 177, 
2151(1995);Toraya and Mori, J. Biol. Chem., 274, 3372(1999);^Tj ? Tobimatsu et al., 
J. Bacteriol. 181, 4110(1999)^fE^<^O&if/^^f hfrl% 0 

[0058] y*V±u— /i^tK5^— ifSIStt^H^-X^v 5 ^-— /VT^Vy^— if#^tt{bH 

1 L ffl\H\Clfj£irZ>h<D^~£frl, Mx.lt. gdrA, gdrB, pduG, pduH, ddrA, ddr 
B, dhaF. dhaG, orfZ, RTforiY?£¥&mf htbZ> 0 

[0059] ^y-fea— /v^fMY^— ^ummw^yj&v*—^tvy?— unmmw 

Lactobacillus^!^ Citrobacterfli^ Clostridiumjpk KlebsiellaJPL Enterobacter|IL 
CaloramatorJR* SalmonellaJS „ &t^isteriaM^-Mi~£#B0^S^i~3t><^^ffl 

1r%^b&X*%% 0 &3&mK&^Xt3i* LactobacillusJRjNeH^S^-t-S^y-fen— ;v 
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y-Z?^— S>HD5fr^\ # ^Lactobacillus reuteri E±35f5<D^y -fen— /V5*fcK9^— fe 

Mfc^. ^^Lactobacillus reuteri JCMll^tt^l^Lactobacillus reuteri ATCC 
536081* E±L*<D^y-fen— /l^fcK5^— ifS^^H^-^^/X^v 5 ^— /l^tK 

[0060] 0*L<f*, ^y-fen— /l^tK^— if(D3«(Di^^— ^h^tt-^tt^— K-fs 

— /^tK^^— ifS^m^H^»2«(D^^^^h^ft^=3— Ki-^Mfe^- 

[0061] Lactobacillus reuteri E±35k<D^y-fen— ;VftK7^- ifS^tt^H^-^^— 

&\&Wffil%lr-B-231kX$25K&\mirZ> 0 Lactobacillus reuteri &$&(D->f}) -fen— /l^*fcK 
^(D7- ^^anyhSra— Ki-5M^<^S@a^J£Ba^J#^20,&U*22 
fc,;vE~ /i^-^cxnybSra— Ki-§»^(D^ga^J«rBB^J#^-24^tJ?26^, 

[0062] &T$smBSfflfr£tf*>'WRft, W—^<D^y^^yYbkh\z.mm&^fz.b% 

[oo63] titc &mm^^xm£n%^^mmfabt£%DNA<D^Mxte—M<vm^mm 

^^^5DNA^^LffiMW^gE^J^hy^^^h^^#T-CvN^^y^VXL. 

[0064] ^^^i^— K-rsat^Ptt. i^— ^^-e^m^sBB^ ^i— 
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[0065] ^K^^vv-c, &m?m^m£ti%T^/mnm\z.m^x, lm^rmm 
tsfoz>T^;wmm\(Dim. xum-^<mo—2om, &mi-~£^<u5—iom, tshK 

[0066] ^mmm^^ ^ ^vv^^v^m^tu, tiw^^^^y^K^i^^ii, 
mmvkmmm$9o%£x±., 0^b<«95%w_h) ^ttsDNA^/^^yw 

i-§^^4 : ^V^5o ^(DJ^^H^ 0. 5— lM(DNaCl#^T42— 

68^-^, Xf*50%^/V^T5K#^T42°C^\ Xte7kf$W^65— 68°CX\ /^f? 
V$"4-e—>3>&ftofc&^ 0. 1— 2{§liS<^SSC (saline sodium citrate) Ig^^ffl 

[0067] rr-e, r—^mm}bi^&mfc^(D^mm(D—^&^&-DNA(Dm.mm 
£l< th 2ooi&m<7>mmx*&z> 0 

[0068] &3o, it^^^M^Ai"-5^«> Kunkelfefe, Gapped duplexife^<Z>^£[l<D^ 

mx^tiimir^mKx^.m^m^wmm^mmmm^mmvfcmm 

^Affl^y h (f^J^Mutan-K (TAKARAtUg) , Mutan-G (TAKARA|±M) ) 

VMT, XU, TAKARA|±(Z)LA PCR in vitro Mutagenesis^— X^b^^-Off 5^ 

xfem&fcvNA&mmbvtiPCRmK£<>x, xm^^mm^-r^uNAWr 

<5 0 
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[0069] 2(c5iw^*5v^T/v9*fcK"9*fcKi3^— utti, m&ffiftmz&^xmigm^b 

[0070] T/V^tK^tKny^— ^Sr=»— K^SjUS^LTM:, ^fci<£>fctf>£M£ffl-e# % 

^ll^-f^ Alcaligenes|iL Aspergillus JS » Bacillus|iK CandidaliL ChromobacteriumJS „ 
ClostridiumJSL CorynebacteriumJIL EscherichiaJpL LactobacillusUL LactococcusM 
\ OceanobacillusJiL Pichiajpk PseudomonasliL RhizobiumllK RhodobacterMN 
RhodococcusfliL Saccharomycesllk Salmonellal^ SulfolobusJIL Therm otogaJS^r^ 

[0071] BMfe&mz, ±m4m<a&.ttxt±*(D—tfcttmte^?*~teffi£u nh 

i//<?MZmU1r%^b&X%%&mfc?<D—1®ft$:mir 0 

^^1-£r^-e#5o E^ids^m^tbfefc, *Ky^— g5t«SJS(pcR) (^h# 

[0073] ^y-trn— /v^tK^^— ^t^/Xtev^— /v^K^— *t?©#lf:^:=iyHSr 
Ki^iUS^-, 1, 3-7°nyN^v?^— /k^MH^W— ifjtfc^\ 7n/V" 

"Ct>«fcV\ 

[0074] m^^a-t^^-^-^ m^mmxmm^jm^h<7)xhti^m^m 
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7^KDNA£LTi3\ #!lxJipBR322, pSClOl. pUC18. pUC19, pUC118, p 
UC119, pACYC117, pBluescript II SK( + ) N pETDuet-1, pACYCDuet— 
l^^mfbti, Wz.lt XgtlO, Charon 4A, EMBL- 

M13mpl8, M13mpl9^^#if htl% 0 

[0075] m^bvxfe, g Mtir%m^&mm.^%h<Dx&n^mzmm£ti-f , mx. 

Ralstonia eutropha^^f 6ORalstoniaJS^JS"f~ ; 5lt30N Pseudomonas putida^if CD 
PseudomonasJS^JSi^lffl^ Bacillus subtilis^^(Z)BacillusJS^Jai~ ; 5l00^ AJffi- 
^^if(Z)EscherichiaM^-R v f~ ; 5^0^N Saccharomyces cerevisiae/feif CD 
SaccharomycesJS^JSi^^S^ Candida maltosa/^if OOCandidaJS^JSi^^S^ C 
OS«, CHOM, ^*L«, 7^hGH3, MWVmW^lf CDWimUfk, SF9 

[0076] m^MM^\ >Tfi, ^y-tn-^Knyt- if ^SUV Mt^*mj&, 

iOffiVMR^-Cl, 3-7°n/N^v?^-— /V^U?3-tKcidri/7 0 nt 0 ^-^^^M 

mm^cD^v^—^^u^^mu^mMmi^t 

m^fr^ttmmcDmigm&mfrmx/^TVbmm, yy^^^-vvmm ( 
y^^T^M)]^^) m^mi-^m^m^^hn^m^m^^xmrnm^cD^v^vi 
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S<Djftfs^-X^lft^?£^^5^\ ^JxJ^Molecular cloning 2nd Ed., Cold Spring 
Harbor Laboratory Press (1989)^<D^:*^t£V ^Mi^-^'C^o X. rf?|££ 

[0078] ^yirn— /V^tKn^-— if jtfe^^V^T^h$^bTV^^^^«, f£-<^— 

jW, ^yirn^/^XKn^^-if^^««^A^^BB^J^^-frfcAt$ 

[0079] ^Iff©lBi^f±i:LtfflV ^#^f*, ,m^x.-<^— /SWsH^-e i Adi 

3RK2HM£3 ^i"§pLA29 1 7 (ATCC 37355) ^RSF 101 OHM® £ 
pJRD215(ATCC 37533) ^fi^lfhtlZo 
[0080] :/n^E~*— £L/TfcJ\ ^^cp-e^?a-e^§^(D-efcn^V^-f tL^fflV^TtJ:V^ 0 f?!j 
XJ3\ trp^n^e— , lac7 0 n^e— N PL^n^e— ^— N PR7°n^-^-, T77° 
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^^SrfflV^S^^fe (Current Protocols in Molecular Biology, 1, 181 (1994) ) l^h 

[0081] S^Srl&^bT^V^ii^tt, ^m^^— ^bT, 0d;tf£YEpl3, YCp50^ 
&mf htl&o yp^-^-iLt!^ ^J^Lfigal l:/n^E~*— , gal lO^n^E— * 

>a^&. ^7^n^ p ^h&(Proc. Natl. Acad. Sci. USA, 84, 192, 9-1933(1978 
)h EtWtV^V&feU. Bacteriol., 153, 163-168 (1983) ) ^Sj&Sijfclf £>*b5 0 

[0082] m^ms^^^ti^xm^^M^-n, mu^^—tvxm^pcDNAu pcdn 

AI/ / Amp(^^lf^^^^|±)^^^v^^>^^§o ^n^-^-iLtft, 0Sa.fi, SR 
Jfi^©|aKia.-<^— (DagA^SctL-Tfi, #Kl|£J&**L&V>tf5, 0iJx.fi, ^Whu 

[0083] JtfK^^^g|^LtJ ? ?^fffe^#:(D#^fCoV^-C{i. Sambrook, J. et al., Molecular 
Cloning: A Laboratory Manual, Second Edition(1989) Cold Spring Harbor Laboratory 
Press fciEifecFjVtV >5„ 

[0084] ^MWSMt&fc&^X&Z&Wfc* LactobacillusJR*W^ SalmonellaMlffl^, 
KlebsiellaH&ffllSu ListeriaH&HliU ClostridiumJ|&BllU EscherichiaM^ffl®, 
EnterobacterMlB^, CaloramatorMlB^, AcetobacteriumJSlH^, BrucellaM^B^ 
„ FlavobacteriumJS&ffllilu FusobacteriumMlffl0, CitrobacterM^ffll^tS.tF 
PropionibacteriumMSa^^^jM^$tv§*fflBf^*5V vC„ ^J-feti— /I^ftKoyt- 

Lactobacillus JS , Salmonella|l|$B1iL KlebsiellaM&BliL ListeriaM&Blik 
ClostridiumJR^H0N EscherichiaM^B^, EnterobacterHilHliiL CaloramatorllilHliL 
AcetobacteriumMlffl^, BrucellaJB&HliL FlavobacteriumM^H®, FusobacteriumJS 
jNHHx CitrobacterM^fflM^.U ? PropionibacteriumMi^ffl^fi. W^xi— /l^tK^— 
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-fTA^asyhSra— K^-saWS^JlW*— /v^^^h^— K«it^^ 
tt>fbBg^©9— i^^^yhS:^— K^5ate^&r5^— /i^^^yhSra— 

[0085] »2HJK^*j!:*5V^tt. Se>J!i. M#^Bl2^^Sr^S»l«dW*b<. * 
(DJ^&jfcH^bTf^ Lactobacillus MMM, SalmonellaJS^Hl^ KlebsiellaJR&ffl^ 
BrucellaJSI&BlilL FusobacteriumM&ffllffii^t^Pro^ 

[0086] LactobacillusM&ffllS^l^T^ Lactobacillus reuteru Lactobacillus brevis^ 
Lactobacillus collinoides^ Lactobacillus hilgardiu Lactobacillus diolivorans^ 
Lactobacillus buchneru Lactobacillus fermenturru Lactobacillus gasseru 
Lactobacillus helveticus N Lactobacillus plantarurm Lactobacillus johnsoniu 
Lactobacillus yamanashiensis^^^^^)tL^5 0 

[0087] SalmonellaM&fflllll^l/'C^ Salmonella enterica^ Salmonella enteritidis^ Salmonella 
typhis Salmonella typhimurium^^^^^b^ KlebsiellaM&BlStbTf^ Klebsiella 
aerogenes^ Klebsiella oxytoca^ Klebsiella pneumoniae^ Klebsiella atlantae^ Klebsiella 
edwardsiu Klebsiella mobilis^ Klebsiella ozaenae^ Klebsiella planticola^ Klebsiella 
rhinoscleromatis % Klebsiella rubiacearunu Klebsiella terrigena^^^fb;}'!^ ListeriaM 
flfflliilirL/Cf'i^ Listeria denitriflcans^ Listeria grayu Listeria innocua^ Listeria 
ivanoviu Listeria monocytogenes^ Listeria murrayu Listeria seeligeru Listeria 
welshimeri# s ^{i*6>;fu ClostridiumM&ffllit<^l^Tf3\ Clostridium acetobutylicunu 
Clostridium butyricurm Clostridium pasteurianunu Clostridium paraperfringens^ 
Clostridium perfringens^ Clostridium glycolicunu Clostridium difficile /^^^fb;^ 
EscherichiaJS^ffl^^UTfi^ Escherichia blattae^ Escherichia hermanniu Escherichia 
vulneris^ Escherichia fte\mdh7fi^fckfhfrl^ EnterobacterM&BlStL-'Tf^ 
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Enterobacter aerogenes^ Enterobacter agglomerans^^^^^t^^ Caloramator JS&ffllit 
£L/C{3\ Caloramator coolhaasiu Caloramator fervidus^ Caloramator indicus^ 
Caloramator proteoclasticus^ Caloramator uzoniensis^ Caloramator viterbiensis?^^ 
ifhtl^ AcetobacteriumjS^00<^UT^ N Acetobacterium sp.ffi^ltfhfrl^ BrucellajR 
HftMbLXfe^ Brucella melitensis^lpff (btl, FlavobacteriumjS^HKirbTtt, 
Flavobacterium sp.ffi^fcbfhfrl^ FusobacteriumJS^ffl^^l^Tf^:^ Fusobacterium 
nucleatumtf^f t^fh, CitrobacterM^ft^bTf^ Citrobacter freundiitf^f htl% 

o 

[0088] PropionibacteriumjS^^L'CJ'i^ Propionibacterium acidipropionicL 

Propionibacterium acnes^ Propionibacterium australiense^ Propionibacterium avidum 
„ Propionibacterium cyclohexanicunu Propionibacterium granulosunu 
Propionibacterium jenseniL Propionibacterium microaephilunu Propionibacterium 
propionicurru Propionibacterium thoeniu Propionibacterium freudenreichiiZ^^t:ffo 

[0089] M2mMMMK^^X\^ 0^b<fiLactobacillusMlBK. £W£L<te 

Lactobacillus reuterL #^#;p;icL< ^Lactobacillus reuteri JCM1112^^ $f^L<{i 
KlebsiellaM^S30N =fc9#f^LXf3; (^Klebsiella pneumoniae^ Klebsiella oxytoca^ 
0^L< {^Klebsiella pneumoniae ATCC 25955^ Klebsiella oxytoca ATCC 8724$: 

[0090] i2»l©HI«:, _hfBltB^^^v^-C^yir^-/^^tK^^— g^n-K 
ir%z.b&X%Z> 0 

[0091] ^yirn— /V^tKn^— if^n— V1~%mfc^-tf/v?TVb£tlfcbl^ 
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[0092] ^2mg^H^^oV^"CLactobacillusM*B^. SalmonellaMlffl^ KlebsiellaM/jM. 
ListeriaH^Hlillu ClostridiumJS^H0> EscherichiaM^H^^ EnterobacterfllilHliL 
Caloramatorfl|;&fflfiL Acetobacteriumfli|;&HlilU Brucella JS^H0n Flavobacteriumflil&ffl 
Hu FusobacteriumJS^ffl^N CitrobacterM^H^-SLt^PropionibacteriumJS^B^^x pd 

[0093] ^fc, Lactobacillus^!!^ SalmonellaM&ffl^ KlebsiellaMlffl^ ListeriaMlffl^ 
ClostridiumM^H^N Escherichialit&IBliL Enterobacterll&IBllU Caloramatorll&IBliU 
AcetobacteriumM^H0N BrucellaJS^H^> FlavobacteriumM^H0> FusobacteriumJS 
CitrobacterM^0^t^PropionibacteriumM^ffl0J^^<^>^ffl0"C$)oTt), pdu 

[0094] pdu^ci^^f*, ^m^mfo?>-s<?m&^—}?ir%mtei L &^^ m^^hm 

[0095] t£oT, pdu^-^n^SrWram^H:, 0#:^^ffi/hflSf££^U A- 

ir#x.fetv^o tot, *5IM©JjWlStt, pdu^n^(D5^^)ii:^H^^M-^i-^ 

[0096] pdu^^n^o^agSrigil^U pdu^-^n^<75|£^E^!ISrE^!l#-^-53t^i- 0 

^orft^cD^IE&t^Lactobacillus reuteri JCM1112$cS5f5<D:^Ifi 
^J^-To &*5, orfl— 4«pdu^n^t{*teg|^-e^§^^-^^^ o £^ p d u 
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obis v ^xh^m m Kftzmfe k \tm mmx-hz t^x.bti% 0 



[0097] pduF 



orfl 



pocR 



pduAB ^m'NfcMi&^^n (m?m^57Rx$58) 

pduCDE v^— /V7*tK9^— €(ga^!l#^2, 6, 10) 

pduGH v^— /V9*tK9^— ^ S?£tt{t;H^ (BE?!l#-5§-20.R.T*24) 

pdujK &m'bm&f$.*f<?m (E#i#-J§-6(XR.t*59) 

pduLM 7fm (S&$&-%r612kXfi62) 

pduN #®/J^#«^^-?^@(E^I#^63) 

pduOObis r^Vv-A-h^-X^^— if (BB?!l#-i§-64 ( K.TJ ? 65) 

pduP ^nt°^-^T/V^tK^tKn^>— if (ia^iJ#^-42) 

pduQ V— /V^tKny^-—- ^ (BE^!I#-^14) 

pduW Zfn^^m^-f-— if (ga^(J#-^44) 

pduU #®/h#*j&*>^®(Ba^J#^66) 

orf2 fn^y^77^- if (ia^J#-^67) 

orf3 ^^^yirW— if (ia^lJ#^-68) 

orf4 ^7K5^^»tt(fi^^-?y«) (ia?lJ#^-69) 

pduv (ia^ij#^-7o) 

^rbT, ^^M^^f*^ pdu;^i3^i-;5Lactobacillus*lB0^:feV^ ^Pirn 

[0098] H20^ffla*i-*5V vC, BJ^^fc^JTrSi:, ^-/l^K^—tf&tf 
v 5 ^-— /v^tK7^— if#^tt^H^-«, ^yirn— /v^tK^— if^:t>^yirn— 

<5 0 
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[0099] _LfB*n jLfcg-3£\ M3mmnm^\ ^x^mmit. ^y-tn— /v?*fcK9*~ # 

TA^^3.^yhSr=i— K^Safcte^&tfcVE-— /vi^^s/h^— Ki-^itf^^, 
{YM^m— ity-zfz^-yh&a— FTrzmfc^RTftt— /Hf^^yhSra— K 

/V- /V9*fcKny^— if£r=t— K^-saftte^Sr^^^ ^y-fen— /i^tKny^— if 

[0100] ^3|SJi^1ft©7gJHE#Wfci** ^yirn— /^I^tKL-C, 

a^^t^— /V^tK7^-^cD3«(Dih^^h^^^-Ki-§a^^Sr 
[0101] ^yirn— /v^*tK9^— -t?XJ3^— /i^9*tK9^— Ki~ 

[0102] #^rtc=iyhSr=i— K^-55tfic J f'tt. 1^— 0^^-e^^$-fr6|5R«9. 1^— 
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[0103] m3mmnmconm^mm^ a-t^^i^^tr^r/i^tKSraTcu zfw< 

[0104] -?xi/<s— tvfMYnf^— -tf3r=t— Ki~^it'S^*5J;tJ ? l, 3-^^<^^r—/v^r 
[0105] ^3HJ£7£flB<D7£®*e&#tt\ ^y-fen— /KD3-fcKa^>^/T2t! , ^T/V^ f tK& 

W^tt^H^^^(f^^ 0 ^yira-/k^tK^^-ifSlgmbH^^t>^^-- 

[0106] ^y-fen— /V9*tK9^— ^^StkfbH^Xra^— /V9*tK9^— 1?#i&tfcfbH 
^(D#^^=5/h$r=t— K1~£»^:fcJ;t^<DT5/^E^Ji-ov>Tte\ |i^ 

[0107] 0*L<t3\ ^yirn— /l^fcK5^— Wsm&y-zfa^yhtttl^tva— K1~3 
Sf^^tp^®fem#:«^>^<^^yirn-7^tK^-ifS^mbH^-» 
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[0108] I3»l»ff^#:«, ^ntr^T/l^tKtziCoASrjiinb, ^nt^ 

[0109] 7 0 nt°^-^T/v^tK^tKn^— if&a— K«3t^^«, <D&M£ffl-t? 
c*\ LactobacillusJpL Citrobacterjpk ClostridiumJIL Klebsiella 

EnterobacterMs CaloramatorJPL SalmonellafllL S.U ? ListeriaM^^JS"f~ ; 5^H0!' ; ^S 
jK-t-SfeOSrffiffl-fSr^^-C^So &mWfc$3\,^X^ Lactobacillus*^ ^£35 
i-§^nt°^->'T/VT f tK^tKn^^— if jtfcTs # ^Lactobacillus reuteriS^O 
^ntr^-xr/l^tKT^Kny^-— ifitfe^-, ^^Lactobacillus reuteri JCM1112 

[0110] @a^lJ#-^-41 ^Lactobacillus reuteri ^^(D^nt^^T/V^tK^tKn^— tf 
T5/^ia?IJ^, IE^J#-^-42 ^Lactobacillus reuteri ^(D^ntf^T/V^tK'T't 

[oin] ia^j#-^42-e^$tt?>^^@a^J^^^§DNAo^$isxtt— fis^^ga^j 

^^^SDNA^^UlMW^ga^J^hy^^^h^^#T-CvN^^y^VXL. 
[0112] ^3HSfe^||(D^»^#:« N :/nt°^/VCoA^fbCoA£rte-f U V^m&ttM 
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[0113] ftxfrh^xTf?— K^-sat^tt^ ^(Dt>(D^ffl-C#, fllfcif , 

Lactobacillus JPL CitrobacterJIL Clostridium,)!!. Klebsiella,)!!. Enterobacterji!. 
CaloramatorM. SalmonellaJS. ^tKListeriaJS^^Mi~ ; 5#H^^ft5fei~ ; 5t(7)^r / Kffi 
•fS^tdS-C^So ^ISWlCfeVvCHu LactobacillusM?ffl^^&5Ki~6*^^^ 
7V9-fifef, # {^Lactobacillus reuteri S^^^/J^^T^— ifitfc^- 
„ $b ^Lactobacillus reuteri JCMim^S^D^Tfth^XTS^— -tfflWs^iW 

[0114] ^3^ife^H»^«m#:{*. ^ntr^/vy^Bfeft^y^BfeSTtt-fb, ADP^# 

[0115] Z<D£5tm&mm:ttZmte*ttttZb\Z£9. 1, 3-7°n/^^-7^U? 
[0116] ^trfcrtf-^fifc^— i?£r=r— Ki-sat^tt, 2&a<D-h<D&&.m-T?%. M*.t£. 

Lactobacillus JR. Citrobacter JS . Clostridium^. KlebsiellaJS . EnterobacterJ^ 
CaloramatorjS. SalmonellaJS. IkTftAsterisLM^fcMlr&liftWiZ&telrZ&ft&tizffi 
i-£~^-et3 0 ^ISWlCfeVvCtt. LactobacillusM*H0t-S5fei"5^ o nfc o ^-^ 
=3r^-— if»fci\ # {^Lactobacillus reuteri Sjfc^nt"^^^— if $ 
^Lactobacillus reuteri JCM1112^S5fe»7°afc 0 ^-^df-^-— tfitfci^W^L. 

[0117] ga^lJ#-^-43{CLactobacillus reuteri&te<D7ntt>W&^~^<DT$S&SBffil& 
. ia^J#-^-44{CLactobacillus reuteri S^<^7°nt°^-^^^— if jt^^Oi^SIE 

[0118] E^J##44^$ti^4ftSE^d^^5DNA©^f|Jxri— SP^ifiSE^I 
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[oii9] msmmnmmm^m-i. ±m4m<DmBi L x^(D-^mm^^- 

[0120] ^y-fen— /v-T^tK^^— URTf/JLUtt— /V7*tK9^— -£©9— 

/i^*fcK9^— ifSfiH&fbH^©^— ^^a=yhSr=i— K-J-saHS^&tfc* 

[0121] at^srPA-rs^*©^^— ^^jia-c^RriiJfcto-cfctt^^RB 

9^KDNAfcL"Ttt, 0H;tf£pBR322 % pSClOl, pUC18, pUC19, pUC118, p 
UC119, pACYC117, pBluescript II SK ( + K pETDuet— 1 % p AC YC Duet— 
lmft^lfhfrb, 77' — v > DNA^LT{'i > ^Rfi XgtlO, Charon 4A N M13mpl8 

[0122] m^tvxn, s ^^-r^it^^m-e^^^-efetvfi^^^^tv-r, ea*. 

RalstoniaJS^H^N PseudomonasMlffl0> BacillusMUflllf > EscherichiaJI&IBlillL 
PropionibacteriumJS^H0N LactobacillusM^ffl^N SalmonellaJS^ffl^> KlebsiellaH;&ffl 
Hl AcetobacteriumJR^00N Flavobacterium|!|&HliiU CitrobacterJPI&IBlllU 
AgrobacteriumM^H®N AnabaenaJS^IHliU BradyrhizobiumJS&IBliU BrucellaMlffllliU 
ChlorobiumM&HltsL ClostridiumlllBliU CorynebacteriumM&BliL FusobacteriumM 
&[H|IIU GeobacterliiillBlilU GloeobacterJll&lflllU Leptospira||&lfl|liL Mycobacterium^ 
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&H1iL Mycobacterium JH&BliU PhotorhabdusM&fflllU PorphyromonasM&ffl lik 
ProchlorococcusM^ffllilU RhodobacterJS&Blilu RhodopseudomonasJS&BlIU 
SinorhizobiumM&fflliU Streptomyces|i|&[BliU SynechococcusM&fflliiU 
ThermosynechococcusM&fflliU Treponema M&BUL ArchaeoglobusJS^pl^^N 
HalobacteriumM^pMlilU MesorhizobiumMMMIiL MethanobacteriumJS^pMK^ 
MethanococcusM£p^liU MethanopyrusM£pJ^1iU MethanosarcinaM^pIIKl^ 
MethanosarcinaM£pJ® 1iU PyrobaculumM£pl^1iU Sulfolobus 
ThermoplasmaM£p^1iU Jlf^frtl^J^ Acetobacterium sp.^ Citrobacter freundiu 
Flavobacterium sp.^ Ralstonia solanacearunu Ralstonia eutropha^ Pseudomonas 
putida^ Pseudomonas aeruginosa^ Pseudomonas denitrificans^ Bacillus subtilis^ 
Bacillus megateriunu Escherichia colu Propionibacterium acidipropionicu 
Propionibacterium acnes^ Propionibacterium australiense^ Propionibacterium avidum 
■\ Propionibacterium cyclohexanicurru Propionibacterium granulosunu 
Propionibacterium jenseniu Propionibacterium microaephilunu Propionibacterium 
propionicunu Propionibacterium thoeniu Propionibacterium freudenreichiu 
Agrobacterium tumefaciens^ Anabaena sp.^ Bradyrhizobium japonicunu Brucella 
melitensis^ Brucella suis N Chlorobium tepidurru Clostridium tetania Clostridium 
glycolicurm Clostridium difficile^ Corynebacterium diphtheriae^ Fusobacterium 
nucleatunu Geobacter sulflirreducens^ Gloeobacter violaceus^ Leptospira 
interrogans N Mycobacterium bovis^ Mycobacterium tuberculosis^ Photorhabdus 
luminescens^ Porphyromonas gingivalis^ Prochlorococcus marinus^ Rhodobacter 
capsulatus^ Rhodopseudomonas palustris^ Sinorhizobium melilotu Streptomyces 
avermitilis^ Streptomyces coelicolor^ Synechococcus sp.^ Thermosynechococcus 
elongatus^ Treponema denticola^ Archaeoglobus fulgidus^ Halobacterium sp N 
Mesorhizobium loti N Methanobacterium thermoautotrophicunu Methanococcus 
jannaschiu Methanopyrus kandleru Methanosarcina acetivorans^ Methanosarcina 
mazeu Pyrobaculum aerophilunu Sulfolobus solfataricus^ Sulfolobus tokodaiu 
Thermoplasma acidophilunu Thermoplasma volcanium^^^^^>tl' ; 5o 
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[0123] ~§zfc^ Saccharomyces cerevisiae^<^<DSaccharomycesM^JSt^£i#i5\ Candida 

mdtosa&^<DCandidaJS(£JSi-5fNK COS$BJ§&, CHOt», ^XUitt, yyY 

gh3 n MYFiMW£¥<DmmMW&, sF9m^^(D^Amm^^mx^ 0 
[0124] ^mmnm^^^xn, mmmBi2&f&%k&mirz>~b<D&m3ibLx®.mirz> 

»^W*bV\ #|£.fi N LactobacillusJS&B^ SalmonellaJS&B^ KlebsiellaMlB^ 
PropionibacteriumJSlH^N AgrobacteriumJRlBliL Anabaenall&lfliliu BacillusM&Bllif 
^ BradyrhizobiumM^HlStN BrucellaMlHlItu ChlorobiumJli&IBlIU ClostridiumMlHlItu 
CorynebacteriumJIt&IBllL Fusobacterium|l|&l3liU GeobacterMUflliU GloeobacterM 
HI, LeptospiraJS^fflM^ MycobacteriumJS&Bllk MycobacteriumJi&IBillL 
PhotorhabdusJS^fflM> PorphyromonasJS&BliU ProchlorococcusMlffl0N 
PseudomonasJR^00N RalstoniaJR^00N RhodobacterJR^ffl^> Rhodopseudomonasfll 
IIHUL SinorhizobiumJI&IHlIU StreptomycesJPt&BliL SynechococcusM&fflliU 
ThermosynechococcusM^liU TreponemaM^H^N ArchaeoglobusM^Ei^liiU 
HalobacteriumM^pIfpilllU MesorhizobiumM^MPillU MethanobacteriumM#p^1iU 
MethanococcusM#p\!l^llU MethanopyrusM#M^1iL MethanosarcinaM#n\!)P!liU 
MethanosarcinaM^M^N PyrobaculumJIMMillu Sulfolobus MtfeMWl^ 
ThermoplasmaM^n^liu #?llSL<^PropionibacteriumMi$IBliL 
Propionibacterium freudenreichii^r^^^bT^ffli~§ 0 feSVM^ M^^B12-^-j^ 

[0125] m^mmcm v-cis, ^yirn— /v^tKn^— ^suv -rft 

[0126] m^^—, ynce^^^jb^^i^^^^-^^AMftol ^14, _hfE 
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[0127] 1 . 2>-zfus<>i/^~;V7kl$Z-\iYri^i/^ri\i°$->Wk(DMi§s 

[0128] ^Woj(WlSxr±^Kte^^^*ti— ^i:Srg^ft$*5i:tt, ^yto-/KO 

[0129] ^B^cD^^x^^sfem^^a-r^^ax^, mig<Djjmz.$£ox, mmmt 
mmm^m^^mmmu mi^m^m^x^bmum^Ku ^v^-/>^ 

^b^y^^^s, TK^b-^hy^ATK^, *^t^«?atr}§^ 
x/^v^mfc, fcmzvv^Tkmm, m^rv^^mm, mmxw&fcmi 
m(D—m.wrr/v^mwkm\^x^xw mmnw\*¥mfe. 5. 0-8. 0, 

[0130] mmmti^x^ m*.t*. t^«t\ ^br^^A, m^t^^a. y^ 
^^y^A, y^gg-^^-^ mt-i-hvv J^m&mf hfi 

■So 

[0131] r^t v-y>\ ^h^^y^^^e^ifi^^p 
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;v- j3 -D-^-tf^Y^/^Y (IPTG) N /i/Bm (IAA) ^^ffi^^Pi - 

[0132] mmmm^m^tvxmhtvtinm^m^mmir^mmtvxi-i, m^RPMi 

-1640, VMEMlgi&Xn^frlb<D&MKV^B!%ikfg ^MlLfc JgifiasJBV ^£>*L 
&o mmit. MS5%CO #^T, 30-40°C-ei-30 0 R^t5 c Jg^kkfr^W 

2 

[0133] fe^te, ±fB^^V^T#^^fc^0X^«®^^*^i^#^^^^^^il^if 

^n^y^rKmMV. EHfc&fty~t^£oX, 1, /kK:^3-£K 

-80°C, ^L<«15-50°C, SJ»P^te5^-96B#P^ &^<mOft— 72B# 
pHte:5. 0—8. O, 0*L<fi5. 5—7. 5XfoZ> 0 
[0134] lg#lgJ&^<£>l, 3-7°ayN^^— /V^I)?3-tKcidriy7 0 rit°^-^^(Z)*tMi« 

mmtkffifrmi^^xm&xhZo mx.&. mmmm^m^^mm. mmm?*? 

/^AX^3-^n^^u}i 0 ^m^^t^X^^(^mm^5, 356, 812^-) c 

—&1&mirZ)Z.bfcX%Z> 0 
[0135] i^ift^iE«#:^n^h^^-(HPLC)^W^^tS^<i:^J;«9. 1, 3-:^./^ 

^—/^RXl3-^vi^iyy p u\i 0 ^m^m.mmMir^thX^ 0 
[0136] WT^^»!l^fflV>TMi-*#:6^i-l^5g-r^^, *fP|!4^T©I 

mm fcffl m£nz>h<Dxnf£\ \ 
[0137] mmmi) ^v^-^^^-^m^com^ 
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5 ' -ATG AAAC GTC AAAAAC G ATTTG AAG AACT AGAAAAAC-3 ' (ie^lJ#-^27) , V 
^—^y°y^— : 5'-TTAGTTATCGCCCTTTAGCTTCTTACGACTTT-3' (E^!l# 
^§-28)£ffr£U Lactobacillus reuteri JCM1112$ctf>? 'SJ*&f&§L\Z.LX* UT<7)£k 

[0138] 



lOxBuffer KODplus 5 

2mM dNTPs 5 

25mM M g SO| 2 

1 1 1 n g/» 1 1 

KOD p 1 u s 1 

zk 3 4 

7^-17— K^^^T^"- 2 0pM 1 

V 2QpM 1 

Kfc^fcm ft 5 0 



HJ^IM^/V: (94°C 25>X 1, 94°C 15#\ 45— 65°C 30#\ 68^ 55» X3O0 
, 4°C 

[0139] mKWmZTaqy°U^y?*$:Wmn?LX, 72°C-ei05}\ 3' A-^w^wn^&L 
SL, »MbfciJ-^^°/V^pCR4-TOPO^TA^n— ^fVtto is—fr^—teA 
BKDPEISM310, 3100£HMLfc o -^f^, ME^J#^-2-e^£;fl3^yi?n— 

gS^ik MtF^@S^J#^10^^$tv^^yirn— /v^tK^^— if(D^^— /Vi^^^ 

[0140] 3^c, y^U—^y^— : 5 ' -ATG AAAC GTC AAAAAC GTTTTGAAGAACT A-3 ' 
(@a?U#^-29) , V^—Xy 0 ?^— : 5 ' -CTAGTT ATC AC C CTTG AG CTTCTTT-3 ' ( 
ffi?'J#^-30) SrffrfcU Lactobacillus reuteri ATCC 53608tt<D^Vi^§|^c:L-C, 
_hfS^|W|#^PCR^S:OTNA^— ^^V^^HJfebfCo ^(Dffi^ M^m^X 
^£;fr3^yi?£*— /l^tK^— if<^7— ^ 
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[0141] mMM2) -?vs*y— /l^tKny^— t?itfc^<D$t# 

7;H7— : 5 ' -ATG G GAGGC ATAATTC C AATG G AAAAAT A-3 ' (gS^J 
#^-31), y/^— ^9^— : 

5'-TTAACGAATTATTGCTTCGTAAACCATCTTC-3' (BE?!I##32) Srffr&U 
Lactobacillus reuteri JCM1112tfc<D^Vi*3r#IS^LT, l£l(ft#Jl£Pil{3:PCRKJ& 

[0142] *fc, 7*17—^9^— : 5 '-ATGGGAGGCATAATGCCGATG-3 ' (@B^IJ#^-33 
) , : 5'-TTAACGAATTATTGCTTCGTAAATCATCTTC-3' (IS 

?IJ#^-34) Srffr&U Lactobacillus reuteri ATCC 53608^(D^VA^#M^bT, M 

[0143] (HJfe^|3)l, /vtf^VKW^*— H?5ft^0>## 

7*17—^9^— : 5'-ATGAATAGACAATTTGATTTCTTAATGCCAAG-3' ( 
IB?'J#^-35) , y^^' — '^f'yA — : 5'-TTAGTAGATGCCATCGTAAGCCTTTT-3' 
(E^!j#-^36) £rfft$U Lactobacillus reuteri JCM1112$c<Dy/J>.£#|M&£bT, H 

[0144] (HJfe^!l4) ^y-fen— /V9*fcK9^— ^ #M^B^*^<£>$1# 

7*17—^9^— : 5 ' -ATG G C AACTG AAAAAGTAATTGGTGTTG ATATT-3 ' ( 

5'-TCACCTGTTTGCCATTTCCTTAAAAGGGATT-3' (E#|#-^38) £rffr&U 
Lactobacillus reuteri JCM1112^(D^V^^M^bT, MMMlbWti&tePCRRffc 
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[0145] 7*17—^9^— : 5-ATGGCAACTGAAAAAGTAATTGGTGTTG-3' ( 

IS?lJ#^-39) N U/^— ■^f s 7^— :5'-TCACCTGTTTACCATTTCCTTAAAGG-3' 
(gfi^J#^40) £rffr&U Lactobacillus reuteri ATCC 53608^(D^V^^Mt-bT 

[0146] (^Jfe#j5) ^nfc^^T/V-xtK-xtKn^— if 5tfc^-<D$t# 

7^-17— K^W-v— : 5 ' -ATG C AG ATTAATG ATATTGAAAGTGCTGTA-3 ' (gS^lJ 
#^-47) N : 5'-TTAATACCAGTTACGTACTGAGAATCC-3' (IS 

?ll#^-48) £rffr&U Lactobacillus reuteri JCM1112|^<D^Vi^ilM^L--C, MM 

m 1 1 mm^pcRK^RxfuNA^— ?^>x&mMi,tL 0 ss^j#-^-42-e^$^ 

[0147] (^I«!j6) T'Pt^^t-f jtfc^<»# 

7^-17— K^^V— : 5 ' -TTG ATGTC AAAAAAAATACTTGC AATTAATTCTG-3 ' 

(ga?ij#^-49) , y^— ^^m^— : 

5 '-TTATTGCTGAGTTAC ATTC ATTAC ATC AC-3 ' (IE?0#^-5O) £ffr&U 
Lactobacillus reuteri JCM1112^(D^V^^M^bT, MM^UtmWi^PCK^}^ 
RXfDNAiy— ^^>^mMl,tc 0 ni^m^-44X^ti^y°^^r>m^-f— if£r 

[0148] (^iSWH, 3-7°n/N^^-— /V^U?3-tKt2^>ynt°^-^^(DM3g 

(l)m^m^^^©^ 

Novagen^iKDpETDuet- 1 (D^/V^ ^i/^lM h 1 ^?L@t0 <D ^ y ir 

n— ;V"f\iY7?— if ift^Ts ^vk^n— ^^IMr^ill, Z-^n/^i/Tf— ;V 
if^fc^^AUh^^Kl^ Novagen*±(DpACYCDuet-l 
(D^/V^n— ^^^hlt^yirn— /k^tK^— ifSffitt^H^-jt 
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B T?±^>3>-r>-^— L40742) ^AL7c^7^^K2^tL^:tLf^^L, rtVlrB 
L21 (DE3)-RIU^ Bio-RadCDGENE PULSER II^V^hn^KU— >3>"traSAb7t 

o 

[0149] (2)*fi^;t^^<Di:£4i 

0 g/ml^-ti>2*&ift5ml(^yi?n— /V40g/k $t^T^e^<>-k 10g/L KH 

2 

PO 2g/U K HPO 6g/U ^#^^40g/U ^^^v^^-bTkftJ^lg/l 

4 2 4 

660 

Atltcfvy^^— /H00 ju g/mU T^fc°^y^50 m g/ml^&^iftlOO 
ml^*«#\ 37°C^TS^5b^^^0^;^-e N *j-&J£$£&#! (OD =50)* 

660 

[0150] i^IPTG^lmM^^^-ixAU 2B#^^V^c 0 3Sft^<fr£l3rC|e!JlXU 
lMW*yi?n— /HOOmH^Px., ^S$|5^^*^g^b/cl00ml#h/V^>/Vn 

[0151] (^»!j8)/5/^T^h0tt^J:^l, 3-7°n/-?^^-— /V^U?3-tKndr^nt°^- 

yi©Sl 

5' 

-ATGGACCGCATTATTCAATCACCGGGTAAATACATCCAGGGCGCTGATGTG 
ATTAATCGTTAACC-3' (77^v- 1 :ia^lJ#-^-71)^N^flJ^#^PU IE^IJ5' 
-CTGGGCGAATACCTGAAGCCGCTGGCAGAAC 

GCTGGTTAGTGGTGGGTGACAAATTTG-3 ' (^"7-2 : SS?'J# : ^-72) Sr#ilPb 
fcT>-t°v/y^»ttit^^-(ie^lJ#^-73)5 J u g^E.coli TOPlO^Whn^fc^^ 
ir/VSO ix KD^^ftlt^ Bio-Rad|±M Gene-Pulser II^ffiV^T, 0.1 cm^^yMO^ 
bfc 0 
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[0152] Gene-Pulser II&2.0 kV. 25 mF, 200 Q fc-feyM^ ft^VK^f^PL-fco W)W'& 
©2S-^£rSOCigi&250ju l^P*., 37 < C-ClhJ#|£Ub£>*>, 50 /* g/ml<DT^t°^V 

>-tVy >#ftt»<D tf^fe^-Y-v— 1 tzf^^r— 2%m V ^fc^ PCR^ «£ 

[0153] Klebsiella oxytoca ATCC8724<£>y/.M ju g&fTOB£^Sau3AIlU-C37 < C-Cl<):£|S) 

0 ^±^Charomid9-20^<^^— Icl^y— Vh^LT 0 ^v 5 — >-|±M 

Lambda INNTv V^vV^U ^yi?P— /PftKn^t- if ftSyPTtyhUfc. 
E.coli TOP10i^^$^:T^W^bfc o ~<D^fCi|fe$|#W^/^ ^o-^tfC 

fji^-efc^^n— ^1 (|a^iJ#^-74), if(DM^>pdu^-"<n^^*DV^^-<n^(D^ 

^^*>^pduV(DORFcp^ft#^-efe§7°ti— ^2 (@B^IJ#-^75) ZMtRU 
rI^-y^^^y^V^f-^3^^^TV^2o^^'l4^lo^^^^L/c 0 
[0154] (2)m^mx.^(^^©J§# 

^©Ittl ,u ^P7A7x^-/H00fig/ml, T>-fc^>y>"5 

0 /z g/ml^?>2J^±|fi5ml(^y-fen— /V40g/1, 0MT^^~?J* 10g/U KH 

2 

PO 2g/L K HPO 6g/l, #©^^40g/U ^^^v-^-b^fP^lg/l 

4 2 4 

(OD = 50) 3rCi#^Uh 0 ^(Di#^$aml^«9 , S,g500ml^ P 79^=1 \Z. 

660 

AtWc^n^A:^^— ;noo ju g/ml, T^tVy>-50 m g/ml^ti^iftlOO 
mMcfflt*.**^ 37°C^T^i:5b^^^ f ^#-e^ *j-$tff Jfi^SKOD =50)* 

660 

[0155] ^^iPTG^lmM^3J;5^AU 2B#p B 1^oV^c 0 Mfo&TM>bttM-?\mUU 

lM(D^yirn— 7V200mMt^P^L, ^tS$R^S*^M#bfclOOml^>/V^>/V 
n-^-_h^37°C-e5B#^*5^, ^^Wbfc 0 ^r<D^, m^tel, 3- 

7n/Ay^-^^25mM, 3-fcKt^>:7 0 nt 0 ;^^$21mM^3:tV-Cl 
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[0156] (mMM9)Sv?TVhmmz£Z>l, 3-y°^<>-^—^RXl3-\i^ti^iyy 0 ti^ 

[0157] (l)Lactobacillus reuteri JCM1112$c<D^y-fen— /l^tK^^-— if <DW&b 
pCR4-TOPO^<^ — ^CDmA 
yy^jf ft&TcKSkTfD&K* Lactobacillus reuteri JCM1112*fc(Z>^y-feti— /l^ 

[0158] 7^-17—^9^^— :5'-ATGGTTGAAGAATTTGGCTCACC-3' (ffi^J#-^51) 
!Ja*— ^y°74^— :5'-TTACATACGACTATGGTGACAACG-3'(ga?lJ#^-52) 

PCmc£%mm<Vffi^ @ W(D1112bp(Dif>t^f^-e^fc(D-C\ r.*l/Sr3'Atf-— 
-/Ny^^aLTStHfL, ^tfp-n^n^TOPO TAr^n' — — i/^kit^rffi V ^7tTA 
^n— ^^^fV\ TOPlOir/l^^fffc^Ufco pCR4-TOPO^<^— (DTA^n 
— ^^iMM^Lactobacillus reuteri JCM1112$c<^y-fc£i— /V^tKo^— If it 

(pCR4-TOPO/Lb_GDH)^|flIl|3lbfc 0 
[0159] (2)|j|^JB14^— 5t^©^fc»JIS^*Q!3a 

fEM^— ^5/b_h^<^Pi$tb"C5pIL2537 P ^5K<^ia^J(http://www. 
ncbi.nlm.nih.gov/entrez/viewer.fcgi?db=nucleotide&val=277339#M)^r^f^fb, fL 

#-^46-e^$tL?)DNAifrK-^^Lfc 0 r0DNAir^^J^T^^10m^^37 0 C, 

[i£l] 



WO 2005/093060 



PCT/JP2005/005480 



40 



10xBufferL 10// 1 

DNA Ifi^iJ {DNA m 1 U g) 30 //I 
Kpnl 10// 1 

mMX. 50// 1 

It 100 ill 



[0160] (3)«f£«*A»f>H-0^ 

a)[l:^bpCR4-TOPO/Lb_GDHCO'f^ 

[3g2] 



10xBufferL 10// I 

PCR4-TOPO / Lb GDH co , 

50// i 

Kpnl 10// 1 

mm* 30jm 

it 100// 1 



[0161] W<^XSlT(Dm3(Dffl.f&'e. ^(D[i:^bpCR4-TOPO/Lb_GDH^37 o C-ei.50#P B lT 
pCR4-TOPO/Lb_GDHcD2tSte30ng/ ix l~efoofc 0 



1 0 x BAP Buffer 10// I 

*IJPS^^S;^ PCR4-TOPO /Lb GDH _ ft . 
BAP(2.5U) 1 0// I 

mm* 30// 1 

tl- 100// 1 



[0162] bM^^AW^^AIB^J^bT^fOpCR^/TOPO^^-O^ 

a^^StfToTaggfU E.coli TOPlO^/M^jWte&Ufco ^S^m^^^P/O^ 
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W^Aif>T-^A@a^J^b-C^OpCR4-TOP07 0 ^5K (hakai/ pCR4-TOPO) £ 

[0163] c)mmmAm}f<Dft)& 

^^-!7— K^°^-^— :5'-ATGGTTGAAGAATTTGGCTCACC-3' (@a^lJ#^-5 1) 
^f^^— :5'-TTACATACGACTATGGTGACAACG-3'(ia^lJ#^-52) 

[0164] (4)jtf5^«(D^A 

[0165] 1. MRSi^ffilO ml X5t, ^j:##LfcL. reuteri0$c ^-lOOml£rfit0U OD ^0.8 

660 

o 

[0166] 2. x 5*^50 m\yr;v^^=u—^\zm^. mmM^M^U) 30- 

40 mmmffifristco 

[0167] 3. ^0H©7k(^S) 800 ml-emM&, 1.5 mHM^n^— :7l£#U MWVfto 
[0168] 4. _h?#^^#, 30 % (wt/vol) PEG1500(dH O) 250 mlTrmML-fCv 

2 

[0169] 5. 100 ml-f o5>&U -80°C-e##b^l o 

[0170] 6. ^/Mittii^filU ^W^hn/Kl/— >3^^#fcUfc 0 

[0171] b) ^^t^^hir/V^^lg^i^lt^^A 

1. ft^^7^5K(5- 10 ml ; 2—3 mg)^rfi)fE^'ef^^bfc=3^t^^hir/V^^p 

[0172] 2. ^fe^LT*5V^c0.2 cm^^M-^»#Uc 0 

[0173] 3. Gene pulser£r2.5 kV, 25 mF, 200 Q ^ir^hU ^t^/^/V^PP^PL^lo 

[0174] 4. i~C(-, ^*37°C-e^abT^oV^fcMRS broth^rtotal 1 mK^£<};5f-»]U 37 

°C-ei.5-2 h-f^r^— hi.f' 0 
[0175] 5. MRS agar containing erythromycin (2 mg/ml)^il^L, 37°C-e24— 48 h^Ml$# 
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[0176] c )iiiAtt0li 

[0177] (5)1&^&fflVyfcKJ& 

M^<Z)MRSj$M^2%^yiry^^Aofci:tffil0ml^^^b«^(D^ 
miOOul&Mz., 37°C-C24h^^#T-ei^*i-^o ^(D-m^2500XgX10^m 

^^glb-riHiiixm. pH7.5O50mM^y^^y>'^^5/7Ti0mi-e2[Hii5fe#m, yy±v 

^2%^tppH7.5(Z)50mM^y^Ay^^^5/^Tl0ml^Att37 o C-eSi^$^:fc o S 
[M 





0 


24 


48 


72 


96 


120 




200 


140 


100 


50 


25 


0 


1 / ;U (mM) 


0 


29 


48 


72 


85 


95 


3-t KP^V^P CmM) 


0 


27 


47 


70 


83 


94 






0 


24 


48 


72 


96 


120 


^'JizP— JKmM) 


200 


180 


181 


1B0 


180 


180 


1,3-^n/^^;KmM) 


0 


10 


9 


1G 


9 


12 


3-tKP^Pt^>I(mM) | 0 


0 


0 


Q 


0 


0 



[0178] £l±.frb,^mmz.£<9.?V±v— /vfrhl, 3--^ti^iy^r—/u^m^ir^m(D 

iy^n\f^^m^^t^x^z.tmnh^tt^tz. 0 
[0179] mmmio) ^^hy^r^— ms^comm 

MWti^M&MCDMfc (Lactobacillus reuteri JCM1112$c) ^n^l0ml^pH8(D50m 
M^7y^Ay^^/^^Tl0ml-C2lHlgfeif-b, pH8(D50mMjJDV&y>B:^y7Tl0m.UC 
7klfc^ts:&bM^mzXMfc&m£1r% 0 20,000 Xg-e30^3a'i>U _h 
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African*., 3rc-csji£**^ coa^^^^*l/c 0 -to*^ coa^j^ 

[0180] Lactobacillus reuteri JCM1 1 12^^VA^$f Lfc$^ 7frttb7>XTi/? 

—Htm m^^or^mm^n±o 

[0181] ia^lJ#^-27— 40, 46— 52:^j^^-y=f^l/^-^K 
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/HrfcKW— ifS^ttfbH^^— -^^a^yhSra— K-rait^&tfc* 

[2] ^JJ-fe-a— /i^tK^^— -tf.&.T^/Xtei^— /V9*fcK9^— •M(D&-y-7^~y\-% 
[3] ^n^V-/i^fcKny^-i?£:n-K1-5«^^^ RjUKW 

Lactobacillus reuterifc&jfcl-^ ff^SlXk^iE^^JC^kfls, 

[4] l, 3-7 , n/^^-;Wv'Kl/^^--^--Kt5»fe^^^, Mfc^- 
^Lactobacillus reuterit££5fc1-5, ff sfc^l — 3<DV^*f ;h^l^fEik<D^{ffc^#: 

o 

[5] ^yira-/^tK^^-ifS^tt^H^^r^/X«^-/V^tK7^-ifS^ 
^bH^O#i^^^-^5/h^r=3'—Ki" ; 5itf5^^Lactobacillus reuterii^Jki - ^ 

[7] pdu^n^^U ^y*fen— /v^tKn^— ^Sr=i— K-rS3t^Sr^*?fcV>. 

[8] LactobacillusM^30x SalmonellaJRjjWl^ Klebsiella JR&B 0s ListeriaJR&Bl^ 

ClostridiumJS^00% EscherichiaJillHlIU Enterobacter||&HliK Caloramatorll&HliU 
Acetobacterium|itllfl|liU BrucellaJSlHliiL Flavobacteriumll&lfliiiu FusobacteriumJS 
CitrobacterM^^^t^PropionibacteriumMlBW^^jM^^tL^lffl^^^oV 
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[02] 



2 HOCH2CH (OH) CH2OH 



2 H0CH 2 CH 2 CH0 




H 2 0 HiSti^bia^ 



HOCH2CH2CH2OH 



HOCH2CH2CO-OPO3 
ADP 



ATP 



HOCH2CH2COO" 
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